How does a cell repair damaged DNA?
DNA in living cells is constantly subjected to different chemical and physical factors of the environment and to cell metabolites. Some changes altering DNA structure occur spontaneously. This raises the potential danger of harmful mutations that could be transmitted to offspring. To avoid the danger of mutations and changing genetic information, a cell is capable to switch on multiple mechanisms of DNA repair that remove damage and restore native structure. In many cases, removal of the same damage may involve several alternative pathways; this is very important for DNA repair under the most unfavorable conditions. This review summarizes data about all known mechanisms of eukaryotic DNA repair including excision repair (base excision repair and nucleotide excision repair), mismatch repair, repair of double-strand breaks, and cross-link repair. Special attention is given to the regulation of excision repair by different proteins--proliferating cell nuclear antigen (PCNA), p53, and proteasome. The review also highlights problem of bypassing irremovable lesions in DNA.